Two-color immunofluorescence using multiparameter flow cytometry was employedto examine the antigenic characteristics of peripheral blood lymphocytes in whole blood of healthy Caucasians and Japanese. The CD4/CD8ratio in Japanese was significantly decreased compared with that in Caucasians, because of the increased number of CD8+ cells. Although the proportions of suppressor-inducer T cells (CD4+ , Leu-8 + ) and helper-inducer T cells (naive T cells) (CD4+ , CD45RA-) were low in Japanese subjects, there were no differences in the absolute numbers of suppressor-inducer T cells and helper-inducer T cells (naive T cells) in circulation. The level of activated T cells in Japanese was similar to that in Caucasians. NKcells, CD57+ , CD8+cells and CD57+, CD3+cells were high in Japanese. Regarding B cell subsets, CD5+B cells and activated B cells remained unchanged. However, there were slight differences in Leu-8 + B cells and Fc sR + B cells (CD20+ , CD23+ ) between the two groups. Thus, a differing influence of racial and environmental background between healthy Caucasians and healthy Japanese on human lymphocyte subsets is present in the lymphocyte immunophenotype. 
healthy subjects. Differences in lymphocyte subsets based on age and sex have been demonstrated (2-4). One study of a small number of subjects suggested that racial differences may influence the proportions of various subsets present in the peripheral blood (5). The present study was designed to evaluate the influence of racial background on the distribution of a wide variety of human peripheral blood lymphocyte subpopulations in healthy Caucasians and Japanese.
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MATERIALS AND METHODS

Study population
Peripheral blood was obtained from 23 healthy Caucasians, and 29 healthy Japanese. The mean age of the 23 Caucasians (15 men, 8 women) was 33 yr (range: 20-47 yr) . Of the 29 Japanese (19 men, 10 women), the mean age was 34 yr (range: 21-47). Those Japanese were all temporary residents in the UK. Subjects with serious acute illness, malignancy, or hospitalization within 2 yr, infection requiring antibiotics within one month, vaccination within three months, any medication within 24 h, and pregnancy were excluded from the study. These subjects were studied as part of a large multicenter normal range study.
Monoclonal antibodies
Fifteen pairs of monoclonal antibodies directly conjugated with FITC and PE were used ( Immunocytometry Systems, Mountain View, CA).
In order to detect fluorescence emission for FITC and PE, a short-pass optical filter and a long-pass A complete blood count including automated differential was simultaneously performed on each sample. Absolute counts for lymphocyte subsets were derived using the white blood cell count, the lymphocyte fraction from the complete blood count and the proportion of antibody positivity from the Statistical methods Statistical analysis of results wasperformed by using Student's two-tailed non-paired t-test. Only differences with a probability equal to or less than 0.05 were considered to be significant.
RESULTS
The age and sex distribution in the two groups were very similar. In the Caucasian group the mean age was 33 yr, the female/male ratio was 1:2. In the Japanese group the mean age was 34 yr, the female/male ratio was 1:2. The differences found between the two groups can thus be attributed to factors other than age and sex. The percentages of the major subsets of peripheral blood lymphocytes observed in this study population are shown in Table 2 In view of the significant differences in the CD4/CD8 ratio between the two groups, we investigated the phenotype of the major subsets by using two-color immunofluorescence, combining a second antibody knownto divide each subset. The of CD8+ cells was increased both in percent and absolute count in Japanese compared with Caucasians (p<0.05) ( Table 3 ). The proportion of CD4+, Leu-8 + cells (suppressor-inducer T) was decreased in healthy Japanese subjects compared with Caucasians (p< 0.01) ( Table 4 ). The proportion of CD4+, remained unchanged. Subpopulations of CD4+ cells were also detected using the CD4, Leu-18 (CD45RA) combination (Table  4) . CD4+, Upper line values,°/o of total lymphocytes (mean±SD) except for CD4/CD8 ratio. Lower line values, absolute count (/ju\) (mean± SD).
CD45RA+ cells in Japanese subjects were decreased, but this difference was not statistically significant. CD4+ , CD45RA-cells in Japanese were lower than those in Caucasians (p<0.05).
The percentage of activated T cells (CD3+, CD25+ ) in Japanese was decreased compared with Caucasians (p <0.001) but the absolute number of CD25+ T cells in Japanese was not reduced in comparison with Caucasians. There was no significant difference in the proportion or absolute count of CD3 + , HLA-DR+ lymphocytes present in circulation (Table 5 ).
There was no significant difference in the proportion of cytotoxic T lymphocytes (CD3+, CD16+CD56+), but the number of NK cells (CD3-, CD16+CD56+) in Japanese was higher than in Caucasians (p <0.05). CD57+ , CD8 + cells and CD57+, CD3+ cells were significantly increased in Japanese subjects (p<0.001, p<0.05, respectively, Table 6 ).
Examination of B cell subsets showed no change in the proportion of CD5+ B cells ( Upper line values, % of total lymphocytes (mean ± SD). Lower line values, absolute count (///I) (mean± SD). Upper line values, %of total lymphocytes (mean ± SD). Lower line values, absolute count (/fil) (mean ± SD). Upper line values, % of total lymphocytes (mean ± SD). Lower line values, absolute count (/^l) (mean± SD). lymphocyte subsets in whole blood of healthy Caucasian subjects and healthy Japanese subjects by using monoclonal antibodies and multiparameter flow cytornetry. Both groups of subjects were similar in age and gender distribution.
For T cells and their major subsets, the Japanese showed an increased absolute number of CD8+ cells, but there were no differences in the number of CD3+ and CD4+cells. Due to the higher values of total lymphocytes in Japanese however, the proportion of CD3and CD4cells was lower in the Japanese group, leading to a decrease in the CD4/CD8 ratio. Although the difference reported was small, a similar decrease in the ratio has been previously reported in Asians (5). The reason for increased circulating CD8+ cells is unknown. In many patients with autoimmune disorders, the CD4/CD8 ratio is increased, reflecting a relative or absolute deficiency of CD8+ cells (7, 8) . In contrast, the ratio tends to be reduced in patients with certain infections, such as infectious mononucleosis (9, 10),
cytomegalovirus (1 1 suppressor-effector cells (13, 15) . In previous studies, the CD4+, Leu-8-phenotype was shown to contain the greatest part of helper function involved in B cell differentiation into plaque forming cells (13, 14) . Both the proportion and the absolute number of NK cells in Japanese were increased compared with Caucasians. Likewise, there were similar differences in the CD57populations which are morphologically large granular lymphocytes, but which are unable to exhibit any spontaneous natural killer activity (21 , 22) . The most striking differences were the CD57+ , CD8+ population and it seems likely that this accounts for the major increase in CD8+cells. Elevation of CD57+, CD8+subpopulation has been associated with AIDS-related complex (ARC) (23), especially in the presence of decreased levels of CD4 + cells, long-term surviving patients after allogeneic bone marrow transplantation (24) 
